Purpose -The purpose of this paper is to examine smallholders' preferences and willingness to pay for microcredit products with varying attribute combinations, in order to contribute to the debate on the optimal design of rural microcredit. Design/methodology/approach -Data used in this study are based on a discrete choice experiment from 552 randomly selected respondents. Mixed logit and latent class models are estimated to examine the choice probability and sources of preference heterogeneity. Endogenous attribute attendance models are applied to account for attribute non-attendance (ANA) phenomenon, focusing on separate non-attendance probability as well as joint non-attendance probability.
Introduction
Microcredit services have been expanding significantly in developing economies for several years. It aims at providing small amounts of capital to poor borrowers who have been suffering from the shortage of financial services, to enable them generate higher incomes by investing in productive activities. This approach has been regarded as an efficient pathway for poverty reduction. The literature places little emphasis on the reason why borrowers choose a certain microcredit option. However, the optimal combination of microcredit attributes for attracting the poor is strongly debated, since some combinations of the attributes constrain participation among smallholder farmers (e.g. Madajewicz, 2011; Giné and Karlan, 2014; Cheng and Ahmed, 2014) . Therefore, one important issue that needs clarification is how much smallholders are willing to pay for microcredit, given the major attributes.
Participation in microcredit has been found to exert positive and significant impacts on household income and welfare in many developing countries (e.g. Ahlin and Jiang, 2008; Berhane and Gardebroek, 2011; Imai et al., 2012; Mazumder and Lu, 2014; Bruhn and Love, 2014; Maria, 2016; Ksoll et al., 2016) . These findings encouraged many microcredit organizations to be mission-oriented or supply-oriented, without paying much attention to the willingness to pay by poor borrowers. However, since microcredit has been practiced for more than two decades, emphasis needs to move from mission-oriented to demand-oriented. Evidence shows that the characteristics of demand for financial services tend to influence the type of financial services and the achievement of their social and profit objective (Ritchie, 2007) . A well-functioning set of credit attributes should be tailored to potential borrowers' needs, but also considering the profitability for lenders (Tsukada et al., 2010) .
Generally, the main microcredit attributes that have been used to explain the preferences of poor households are interest rate, repayment schedule, loan size and collateral method (Boucher et al., 2008; Tsukada et al., 2010; Sagamba et al., 2013; Kong et al., 2015) . Interest rate, which is the price of financial service, has received the most attention ( Janvry et al., 2010; Rashid et al., 2011; Khandker and Koolwal, 2016; Tan and Lin, 2016) . The consensus has been that low interest rate increases lending to the poor, especially the rural poor, without lowering profits for financial intermediaries (Hermes et al., 2011; Angelucci et al., 2015) . Hence, theoretically, interest rates should be set at profit-making levels, based on the notion that even poor customers favor access to credit with low interest rates (Dehejia et al., 2012) . However, interest rate is not the only factor that appeals to poor customers, since some farmers are willing to obtain more credit, even at higher interest rates (Turvey et al., 2012) .
Financial decisions involve complexities that individuals frequently have difficulty in understanding depending on their education, information, experiences, assets and social networks (Yesuf and Bluffstone, 2009; Cai et al., 2015) . Individuals with different financial habits might prefer different types of contracts. Alternatively, lenders with different levels of sophistication may attract different client mixes and offer different contracts. Preferences for formal or informal loans, group or individual loans, and even no loans vary as well (Tsukada et al., 2010; Ayyagari et al., 2010; Attanasio et al. 2015) . However, very little is known about the optimal contract structure of credit loans.
Several studies have used revealed preference method to analyze households' preferences for microcredit (Tsukada et al., 2010; Dehejia et al., 2012; Lønborg and Rasmussen, 2014) . This method is typically used for the decisions on actual alternatives. However, stated preference approach enables us to examine hypothetical choices, or ex ante strategies that allow an analysis of decision making at an early stage of the policy cycle. Very few studies have used experimental and stated preference methods to analyze the behavioral aspects of microcredit (Field et al., 2011; Sagamba et al., 2013; Bauer et al., 2012; Weber et al., 2014) . In their recent study, Field et al. (2011) found that grace period repayment schedule does not contribute to decrease default and delinquency. However, Weber et al. (2014) found that farmers with flex loans and without grace periods show significantly higher delinquencies. Bauer et al. (2012) noted the significance of the structure of microfinance loans, although they did not establish the specific causal links in the structure. In the investigation of preferences of microcredit providers, using a choice experiment, Sagamba et al. (2013) found that the main determinant of microcredit for officers is the quality of applicant's project.
Our study contributes to the literature by using a stated preference approach to examine the attributes that affect farmers' preferences and willingness-to-pay for microcredit. Specifically, we utilize data from a survey of 552 smallholder farmers in the Sichuan province of China. The attributes considered include interest rate, credit period, loan size, collateral method, repayment schedule and transaction costs. The present study differs from the previous studies in terms of assessing the preference trade-off of different microcredit attributes more comprehensively. We employ a mixed logit model to analyze the choice probability and the existence of preference heterogeneity, and a latent class (LC) model to examine the sources of preference heterogeneity by segregating smallholders into groups with similar characteristics. We also use an endogenous attribute attendance (EAA) model to capture attribute non-attendance (ANA) phenomenon.
Background
Rural credit system is an important element in the financial system in China, and has been an integral part of China's economic reform. China's rural credit system faced serious
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Smallholder preferences difficulties around 2005, due to its incoherent structure, weak management and poor internal capabilities (Herd et al., 2010) . As part of developing microcredit in rural areas, the Chinese Government launched many measures to strengthen rural finance in 2006. These measures were partly meant to keep with the new challenges from joining the WTO, which required the permission of foreign banks to develop their banking services by the end of 2006.
Besides strengthening and reforming the existing rural financial institutions such as Agricultural Development Bank of China, Agricultural Bank of China and Rural Credit Cooperatives, China established Postal Savings Bank of China and other three types of rural banking institutions to improve and consolidate its rural financial markets. These three rural banking institutions are village and township banks, loan companies and rural fund cooperatives. In addition, in order to relax rural credit constraints for the poor and implement microcredit for purposes of poverty alleviation, China set up Poverty Village Mutual Aid Funds [1] in depressed areas where commercial banks have no interests. This program is designed to help farmers without access to credit sources from formal financial institutions and informal lenders, by providing small and short-term credits. It works as a way of public financial support, that is, associated with smallholders' participation to enhance the poor's access to formal credit, and has similar features as the revolving loan funds. In China, it seems that formal credits are pushed to cover most of smallholders with different income levels. But the poor are still often excluded from formal credits (Shoji et al., 2012; Yuan and Xu, 2015) . The informal credit market has been supplementary to the services provided by formal markets (Cheng and Ahmed, 2014) , which indicates that the credit supplies do not meet smallholders' demands. The development and expansion of some NGO programs then stood up as a substitution for institutional lenders and informal financial networks in the rural credit market (Xiang et al., 2014) .
Conceptual framework

Theoretical model
The conceptual model used in the analysis is based on Lancaster's model of consumer choice and random utility theory, indicating consumers' utility maximization. In this decision-making process, we assume smallholders are risk neutral, and credit attributes are the targeted elements dominating smallholders' choice behavior. Smallholders are therefore assumed to choose the microcredit option that provides maximum utility.
To identify smallholders' heterogeneous preferences for microcredit, we conduct a discrete choice experiment. In each choice set, respondents are asked to choose the most satisfactory one from distinctive options. Each option contains six attributes with different levels. These attributes are credit period, interest rate, loan size, collateral, repayment method and transaction costs. When facing a varying combination of attributes, it is preferable to test smallholders' attitudes on attributes under different conditions.
In this framework, an individual chooses a credit alternative based on the highest utility expectation on numbers of given choice situations. It can be expressed that an individual (n) derives utility (U) from choosing an alternative (i):
where V ni is the deterministic component, and depends on the attributes of alternatives; μ ni the stochastic error term. The probability (P) that alternative (i) will be chosen is given as:
where Y is the alternative variable, taking the value 1 when alternative (i) is chosen and 0 otherwise; j indicates another alternative; C is the finite choice set. In line with Maddala (1983) and Train (2009) , the logit model is obtained by assuming that each μ is an observed random term that is independently and identically distributed type I extreme value (Gumbel distribution). Then a succinct and closed form is given as follows:
Empirical specification
In this study, we assume smallholders' preferences are heterogeneous. We use random parameter logit (RPL) model to calculate the choice probability, which, in comparison with traditional conditional logit, can detect unobserved and observed sources of heterogeneity, and also allow random preference variation (Ortega et al., 2014) . It is superior to the conditional logit in terms of overall fitness and welfare estimates ( Just and Gabrielyan, 2016) . In the RPL model, the deterministic component V ni takes the form V nit ¼ β n ·X nit , where β is a vector of random parameters and represents individual-specific tastes; X is a vector of attributes.
In line with Train (2009) and Ortega et al. (2014) , the probability of the standard logit that individual (n) chooses alternative (i) from choice set (C) in situation (t) is the integral of conditional probability, which is given by:
where f(β) is the distribution function for random parameters, with its own mean and variance; the coefficient vector consists of parameters associated with individual (n), representing the individual's preference. This model relaxes the limitation of traditional conditional logit model by allowing random preference variation within a sample according to a specified distribution, and not sensitive to the independence of irrelevant alternatives condition (Train, 2009; Ortega et al., 2014) . We then estimate an LC model to segregate smallholders into groups with similar characteristics, in order to account for heterogeneity by creating classes. The LC model is able to provide a different dimension for describing data, where farmers are expected to have different motivations and aims for their choice decisions, and as such potentially belong to discrete groups, based on their preferences and latent variables (Bello and Abdulai, 2016b) . It is therefore more suitable for examining the sources of preference heterogeneity (Xie et al., 2016) . RPL and LC models both relax the assumption of homogeneity from a conditional logit model, but RPL accounts for heterogeneity in the estimation, LC accounts for it by creating classes.
More recent studies show that respondents in discrete choice experiment often ignore some attributes in their decision-making processes, termed ANA (Hensher et al., 2005; Hole, 2011; Ortega and Ward, 2016; Bello and Abdulai, 2016a) , resulting in biased model outputs such as masked sensitives, implausibly assigned random parameter coefficients, and over-stated taste heterogeneity. Two approaches have been proposed to account for ANA in empirical analysis. These include stated ANA and inferred ANA. Stated ANA is an experimental approach, accounting for ANA by asking respondents specific follow-up questions on which attribute was ignored when making a decision (e.g. Scarpa et al., 2010) . Inferred ANA is an econometric approach. Inferred ANA provides a better model fit, while stated ANA is not consistent.
465
Smallholder preferences
Because, first, the situation that respondents may assign low importance to some attributes which might be ignored at first will lead to overestimation (Weller et al., 2014) . Besides, incorporated responses to the non-attendance questions may cause potential problems of endogeneity bias (Scarpa et al., 2012; Hole et al., 2013) . LC and EAA are widely used econometric models to account for inferred ANA models (Hole, 2011; Hensher and Greene, 2010; Hensher et al., 2012; Scarpa et al., 2012) . EAA can be viewed as a variant of the equality-constrained LC model, and it can comprise all possible attribute subsets and handle all combinations of ANA in comparison with conventional LC model (Hole, 2011) . In this study, we apply five EAA models focusing on the variables with lower non-attendance probabilities step by step, to account for ANA.
In the LC model, β is discrete due to different β in distinct class (s) (s ¼ 1, …, S). The probability that individual (n) selects alternative (i) from choice set (C) in a given situation (t) in class (s) can be written as:
where β s is the special parameter for class (s), and R ns is the probability that individual (n) falls into class (s) (Broch and Vedel, 2012; Ortega et al., 2014) . Accordingly, R ns can be expressed as:
where
is a vector of class-specific parameters to be estimated; and δ n the vector of smallholder characteristics. In the EAA model, each choice is considered as a two-step process in which the decisionmaker first decides which attributes to take into account when comparing the available alternatives, and second, chooses the alternative with the best characteristics, given his or her preferences (Hole, 2011) . Thus, the basic conditional logit of EAA is given as:
where X k nit represents individual (n) chooses the value of attribute (k) relating to alternative (i) from choice attribute subset (C k ) on choice situation(t); b k n individual-specific coefficient for attribute (k).
As in Hole et al. (2013) , the probability that individual (n) takes attribute (k) into account is specified as e g k z nk =1 þe g k z nk , where z is a vector of individual characteristics and g is a vector of parameters to be estimated. Assuming these probabilities are independent over attributes, the probability of choosing attribute subset (C k ) is given by:
The probability that an individual (n) chooses alternative (i) from choice set (C) in a given situation (t) through choosing attribute subset (C k ) can be written as:
where Y nit takes the value 1 when alternative (i) is chosen and, 0 otherwise; f(β n |θ) denotes the density for β n in which θ is the parameter of distribution.
Survey design and data description
The framework for understanding smallholders' heterogeneous preferences for microcredit was implemented in China. Questionnaires were filled via face-to-face household interview, and conducted between October and December 2015 in Sichuan province, which is one of the major agricultural production provinces in China. Several types of agricultural products and a distinctive economic status coupled with different pilot projects on microcredits make this province a reasonable area for studying heterogeneous preferences. Data were drawn from six regions according to a multistage random sampling approach, in which the mentioned characteristics of the field were purposively taken into account. The regions included Ya'an, Guangyuan, Guang'an, Nanchong, Mianyang and Leshan. The percentage of respondents in each region, which were sampled in relation to population size, are 15.94, 18.30, 17.94, 17.75, 18 .48 and 11.59 percent, respectively. Questionnaires were administered to 552 randomly selected respondents in 27 villages. Our survey focused on three areas of variables: households' social demographic data, choice experiment and followup questions on attributes. Table I presents the descriptive statistics of the variables used in the analysis. According to the figures, the vast majority of household heads in the sample are males. Average farm size per household is around 3.388 mu (1 mu ¼ 1/5 hectare). Education is captured by the educational level of household heads, since they are the decision makers in a family. Family economic situation is measured by annual total income and annual liquid balance. Net returns is measured as the difference between the agricultural income and per unit costs of inputs, including seeds, chemical fertilizer, pesticides, herbicides, 
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Smallholder preferences plastic sheets, hired labor costs and equipment rents. As can be seen from Table I , the average agricultural net income was 2.086 thousand yuan. Credit history indicates that most respondents had loans within the last five years. Distance to the nearest financial institution is about 3.6 km, indicating that microfinance institutions are widely distributed. Demand for loans shows that around 38.6 percent of respondents needed to borrow for some reasons at the time of field survey. Loan purpose for agricultural investment and for non-agricultural investment is captured differently. The former captures the productive investments in agriculture, such as buying machinery, livestock and expanding the scale of production, the latter indicates the other productive investments besides agriculture, such as running business. The mean value of village mutual aid funds indicates that a large majority of the sampled households live in less depressed villages. More smallholders prefer there credit from informal financial institutions such as relatives and friends. Choice experiment in this study provided information on how smallholders value the characteristics of microcredit and their willingness to pay for its attributes. Currently, various microcredit services are provided to smallholders by formal institutions and informal individuals in China. Different traits such as interest rate, loan size, collateral method and repayment schedule are designed in each product, aimed at seeking their own utility maximization. These factors are the main determinants of rural microloan disbursements (Tsukada et al., 2010; Turvey et al., 2010; Sagamba et al., 2013) . In our CE, the credit attributes we consider are six vital loaning components: credit period, interest rate, loan size, collateral method, repayment schedule and transaction costs.
Levels were given on the basis of existing and associated microcredit regulations. Attributes and their levels are shown in Table II . Specifically, interest rate was given level at 0 percent for the cases of post-disaster reconstruction loans and informal individual loans. (For example, farmers were able to obtain a three-year interest-free loan after the Sichuan earthquake in 2008, and most of the loans coming from relatives and friends have no interest (Cheng and Ahmed, 2014) . The 5.1 and 8.25 percent were the lower and upper limits of loan interests set by the People's Bank of China in May 2015. In total, 8 percent is the guidance interest rate of the Poverty Village Mutual Aid Funds, and it is fixed during the credit period. Transaction cost is included to capture the costs involved in the credit transactions. In particular, asymmetric information and lower educational level result in high research costs, negotiation costs, as well as monitoring costs in the transacting process. These costs, which are normally higher for rural residents, compared to their urban counterparts, tend to influence the decisions of farmers.
A full-factorial design for our CE would require 576 profiles, which would be too large for a survey to handle. Therefore, D-optimal and blocked design were used via JMP 10 (SAS). Given 2nd interactions and powers, 72 set was calculated and could be composed as 3 blocks of 24 sets (Table AI) Table III .
Empirical results
RPL estimates
The results of the RPL model estimations are presented in Table IV , where we use first level as base for each attribute. All the attributes except the loan size 2 at 50,000 yuan are significant. According to the p-value, the model is statistically significant. ASC is an alternative-specific constant, defined as a situation with 0 percent interest rate option that equals to 1, otherwise 0. According to the mean value, on average, smallholders prefer longer credit period, smaller loan size, lower transaction costs and lower interest rate. 0.000 Notes: Probability of negative coefficient is calculated by 100×Φ(−mean/SD), where Φ is the cumulative standard normal distribution. In the empirical estimation, credit period 1 (1 year), loan size 1 (10,000), transaction costs 1 (low), pledge of asserts and lump sum repayment way are the base levels. *,**,***Statistical significance at 10, 5 and 1 percent levels, respectively 
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Guarantor and installment would be more attractive collateral and repayment method, respectively. The statistical significance of the standard deviations for credit period, collateral method, repayment schedule and interest rate indicate preference heterogeneity for these attributes.
From the magnitudes of the standard deviation related to the mean coefficients, 70 percent of smallholders prefer microcredit with interest rates. In terms of the two credit periods, the mean value indicates that smallholders prefer longer credit period in comparison with the base option, with 78.1 percent of them preferring the credit period of three years, while only 11.2 percent prefer five years. Although smaller credit size is more attractive for smallholders, the loan size of 50 and 100,000 yuan satisfy them all. The largest amount here only attracts 12.6 percent smallholders. The difference exhibiting on the collateral method and repayment schedule shows that only 35 percent of respondents prefer to find pledge of assets as the way to guarantee their credits, 19 percent of them prefer lump sum as the repayment way. Even transaction costs and interest rate indicate that the lower the better, 5.4 and 0.2 percent of respondents accept higher transaction costs, and prefer to pay higher interest rates, respectively. Table V , AIC and BIC are minimized with six and four classes, respectively. Changes in AIC is smaller from class 5 to class 6 than from class 3 to class 4, indicating that adding another class probably does not improve the model markedly. Our analysis therefore focuses on the four class specification to economize on space. The four class LC model is substantially better than RPL model with regards to the goodness of model fit. This indicates that different customer groups take on different preferences for attributes, and also verifies the necessity of using the LC model. Table VI presents the results of the LC model. It shows that four classes of the total samples account for 5.8, 29.3, 18.5 and 46.4 percent, respectively. The coefficients of ASC and interest rate are significantly negative for all classes, suggesting that all the consumers prefer lower interest rate. The difference in preferences is mainly affected by attributes such as credit period, collateral method and repayment schedule.
LC estimates Four LCs were obtained through comparison, using the Akaike information criterion (AIC) and Bayesian information criterion (BIC). According to the results presented in
For example, the coefficients of credit period 2 are positive and significantly different from 0 for classes 2, 3 and 4, indicating that credit period at three years is significantly attractive for these classes. Respondents in class 1 appear to obtain lower utility from choosing credit period of five years, since the coefficient of credit period 3 is significantly negative in this class. Guarantor mortgage contributes more utility than pledging of assets for respondents in class 1. Likewise, members in classes 1, 2 and 4 significantly prefer installment repayment, while respondents in class 3 prefer the lump sum option. Notably, larger amount of loan is significantly and invariably less attractive than smaller sizes at different levels for the decision makers in all classes. This may result from the consideration of profitability and repayment pressure. The alternative-specific constant, transaction costs and interest rate exhibit significantly negative preference among the four classes, indicating that lower utility will be obtained when paying for higher interest rate and transaction costs. However, respondents in class 1 appear to be showing higher utility for higher transaction costs. If we link class membership estimates to this irrational preference, one possible reason might be the preference for loans from formal financial institutions, but with less credit history. This is probably because it could be hard for these inexperienced consumers to be fully informed and to prepare all the application materials during the initial transaction. They may be willing to pay higher costs, such as the costs of information collection, material preparation, negotiation with financial institutions, etc., in order to borrow money successfully and accumulate experience. 
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Smallholder preferences Socio-demographic variables are included in the LC model to explain the class probability. Negative and significant class membership estimates for family size and annual liquid balance reveal that members in classes 1, 2 and 3 have smaller family size and less liquid balance, compared to class 4. Nevertheless, these three classes present better total income situation than the base class. Respondents in these three classes are more willing to accept credit from formal financial institutions than those in the fourth class. With regards to specific differences in each class, females are more likely to fall into class 1, since the gender is significantly negative. Members in class 1 are more likely to live in poor villages, as the coefficient of village mutual aid funds is positive, and also significantly different from other groups. Interestingly, joint guarantee is the collateral method of VMAF, and respondents in the first group just prefer guarantor collateral method. This confirms the rationality of the classification. Members in classes 2 and 3 have similar characteristics. For example, their household heads are both younger and more likely to be male. Other estimates, such as educational level, credit history, distance to financial institutions and loan purpose cannot be used to differentiate respondents into different classes according to their preferences.
EAA estimates
Results from the EAA model are presented in Table VII . The values of overall coefficients in a separate non-attendance probability (model 1) are larger than that of the RPL model, with qualitatively similar signs. The variables display different significant levels from the RPL and LC models, when taking ANA into consideration. Since the non-attendance probabilities are captured by attributes, each attribute has only one ANA probability. According to the AIC and BIC tests, the first EAA model fits the data better than the RPL model. This finding can be taken as evidence of preference heterogeneity and ANA. Models 2-5 focus on the attributes with lower non-attendance probability.
In the model 1, interest rate and repayment schedule significantly present the lowest separate non-attendance probability, denoting that the probability when interest rate is ignored in one choice situation is 11.4 percent, and the probability when repayment schedule is ignored in one choice situation is 39.7 percent. The most frequently ignored attribute is collateral method, accounting for 94.9 percent, followed by transaction costs, with 90.1 percent, which then are excluded in model 2. Loan size and credit period are insignificant in explaining the ANA probability.
Models 2-5 are EAA estimates with jointly estimated ANA probabilities. For example, in model 2, transaction costs and collateral method are the two excluded variables, which are jointly ignored by 87.1 percent. Credit period is now significant, and tend to explain the non-attendance probability by 62.5 percent, which is larger than that of interest rate and repayment schedule. So credit period is excluded in the following model. In the model 3, the excluded attributes, credit period, transaction costs and collateral method will be ignored by 86.2 percent in one choice situation. The ANA probability of interest rate is higher, while that of repayment schedule is lower. However, loan size is still insignificant in explaining the non-attendance. The ANA probability is the lowest according to the value, indicating that this attribute is less likely to play an important role in the decision-making process. Models 4 and 5 treat interest rate and repayment schedule as two separate attributes and one combination, respectively, in order to compare with other excluded variables. The results reveal that the probability that loan size, credit period, transaction costs and collateral method would be ignored in one choice set is 49.1 percent, and the probability that people merely take interest rate and repayment schedule into consideration is 71.5 percent. In comparison with ASC and interest rate, the estimate shows that people normally pay more attention to how much they can save, instead of whether they have to pay when engaging in microcredit choices. Given the definition of ASC in the previous section, the signs of the variables in price 2 rightly contrast with those in price 1.
According to the RPL model, respondents are willing to pay 0.704, 0.567, 0.629 and 2.699 percent higher interest rates when a credit is characterized by three years period, five years period, guarantor and installment repayment, respectively. However, they are willing to pay less when the loan size becomes larger and the transaction costs have to be taken into account. In comparison with price 1, the absolute values of attributes in price 2 category are smaller, indicating that when facing only one prior choice issue whether to pay interest rate or not (price 2), such as the issue that borrowing from formal financial institutions or relatives and friends, the amount of willingness or unwillingness to pay for each attribute is smaller. It reveals that respondents are more sensitive to attributes on how much to pay, since the cost is always inevitable. Repayment schedule and interest rate display the largest two positive WTP coefficients. And they are also the attributes that take up the highest probability of attribute attendance in the EAA estimation.
Distinct willingness to pay estimates are displayed in different classes based on the LC model. In the price 1 column, for example, respondents in class 1 are significantly willing to pay 4.930 percent less interest rate for a five-year credit, while members in classes 2, 3 and 4 would like to pay more for a three-year credit. Smallholders in class 3 will be willing to pay 0.955 more for lump sum credits, while individuals in classes 1, 2 and 4 are able to accept 1.803, 14.512 and 1.107 percent higher interest rates for installment repayment credits, respectively. When the attributes work in combination, for example, more than 75 percent of the respondents (classes 2 and 4) would like to pay higher interest rates, if a three-year microcredit adopts installment repayment schedule. However, the magnitude of willingness to pay is incongruent with the size of the coefficient. For example, with regard to the loan size, smallholder farmers in class 4 are significantly less unwilling to pay (Table VIII) , although the coefficient is higher, compare with the other classes, as shown in Table VI . This is because WTP estimation only investigates people's attitude to price, which is just one of the factors in the utility of each choice. It therefore shows evidence why some elements are replaceable and why higher interest rates are acceptable for some borrowers.
Willingness to pay estimation of EAA only used the separate non-attendance probability model, which exhibits a better model fit. Results indicate coefficients on the basis of price 1 are greatly larger than that of the RPL model, while coefficients in price 2 are smaller. It suggests that when taking ANA phenomenon into consideration, people will show stronger attitudes on willingness to pay for factors they consider important.
Discussion and conclusion
This study used RPL, LC and EAA models to analyze smallholders' preferences and willingness to pay for microcredit with the consideration of preference heterogeneity and ANA, using data from a discrete choice experiment in China.
The results demonstrated that preference heterogeneity and ANA exist in the smallholder farmers' microcredit choices, indicating that microcredit products cannot be optimally designed without targeting different groups and considering the relevant attributes. In particular, the estimates from the RPL model indicate that, on average, smallholder farmers prefer longer credit period, smaller credit size, lower transaction costs and lower interest rates. Guarantor and installment would be more attractive collateral and 
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Smallholder preferences repayment methods, respectively. The findings for the LC model indicate that preference heterogeneity is related to socio-demographic features. These various preferences can be classified into four groups. Interest rate and transaction costs were found to be negatively and significantly influencing individuals' utility. Although there is an exception with regards to the transaction costs that proportion is quite small. The results from the EAA model showed that when taking ANA phenomenon into consideration, people will show stronger attitudes on willingness to pay for factors they consider important. The findings also revealed that high transaction costs tend to lower utility and the willingness to pay. Potential ways to reduce the transaction costs should include clean loan terms and simplifying application procedures, since distance to financial institutions is insignificant to smallholders. The results further showed that smallholders characterized by higher educational level, larger family size and better annual liquid balance prefer to use guarantor as collateral method. Because these traits are able to support the assumption that these respondents are impossible to side-step a responsibility of repayment and bear the blame from relatives or friends of breaking a credit contract.
The findings of this study provide some policy implications for adjusting rural microcredit strategies and improving microcredit development. Generally, they suggest that microcredit providers are able to attract new customers under the current interest rates, if the combination of interest rate, repayment schedule, loan size, credit period and collateral method is appropriately adjusted. For example, repayment schedule exhibits the lowest non-attendance probability besides interest rate, and most smallholders are willing to pay more when a credit product includes installment repayment method. Formal microcredit suppliers who intend to expand services for smallholders in rural areas may need to combine more small-scale credit products with installment repayment schedule. In particular, for some non-profit credit service organizations, such as Poverty Village Mutual Aid Funds, clear target group is needed to ensure effective operation and goal implementation. Furthermore, government ought to take the responsibility to improve the identification of assets in rural areas, in order to reduce financial institutions' bad debt risk and transaction costs.
This study focused on microcredit in rural areas. Further research can consider comparing the difference between the rural and urban individuals on this issue, given that China is in a process of rapid urbanization. 
